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The  Abstract  of  Final  Report  No,  2. 

Biopsy  materials  from  human  liver  or  kidney  in  cases  of 
infectious  hepatitis,  serum  hepatitis,  hemolytic  jaundleot 
chronic  non-specific  hepatitis,  and  familial  non-hemolytie 
jaundice  were  studied  in  thin  sections  with  the  electron 
microscope.  The  cases  of  infectious  hepatitis  and  serum 
hepatitis  showed  cytoplasmic  particles  suggesting  a  virus 
etiology,  but  it  was  impossible  to  identify  characteristic 
particles  in  other  cases.  The  ultrastructure  of  cellular 
alterations  accompanying  infection  by  the  virus  and  other 
hopatotoxic  agents  was  demonstrated  and  discussed  in  detail 
Further  study  will  afford  a  further  approach  to  the  clarifi 
cation  of  the  genesis  and  development  of  the  particles 
mention^  above. 


1 


CONTENT 


1.  Purpose  of  the  Investigation 

2.  Materials  and  Methods 
5.  Re su.lt 3 

4.  Discussion 

5.  Suirjriary 

6.  Literatures  cited 

7*  Expiauation  of  Figui'es 
8.  Figures  1-6 


2 


1.  Purpose  of  the  Investigation 

The  purpose  of  the  investigation  is  to  make  an  electron 
microscope  study  on  biopsy  materials  o±  human  liver  or 
kidney  in  cases  of  infectious  hepatitis  and  other  diseases. 
An  attampt  has  been  made  to  clarify  what  has  been  left 
unsettled,  e.g.,  how  multiplication  of  the  virus  particles 
is  carried  out,  in  what  relationship  cell  organelles  stand 
with  the  infection,  and  comparison  of  the  fine  structure 
in  the  cases  of  infectious  hepatitis  and  other  liver 
diseases. 

2.  Materials  and  Methods 

The  laboratory  tests  were  previously  made  as  follows: 

Van  den  Bergh,  direct  and  indirect;  icteric  index;  Kunkel; 
thymol  \init;  CCP;  BSP;  total  pro'tf'ein;  cholesterol;  ester 
type  cholesterol;  alkaline  phosphatase;  syphilis  test; 
erythrocytes;  leucocytes;  haemoglobin  index;  etc.  A 
diagnosis  was  made  sure  on  light  microscope  examinations 
of  biopsy  materials  or  ventrotcmy. 

The  biopsy  materials  of  the  liver  or  kidney  from  patients 
were  available  for  electron  microscopy.  The  specimens  were 
cut  with  a  razor  into  slices  about  3  dud.  in  thickness,  and 
immersed  for  15  minutes  in  1%  osmium  tetroxide  buffered  to 
pH  7.4  with  the  Michaelis  veronal-acetate  buffer.  These 
slices  were  then  cut  into  smaller  blocks  ca.  1  mm.  in 
thickness  and  fixation  was  continued  to  a’Total  of  60  to 
90  minutes.  After  fixation,  the  specimens  were  directly 
dehydrated  in  a  series  of  increasing  concentrations  of 
ethyl  alcohol,  and  embedded  in  a  mixture  of  methyl  and 
S-butyl  methacrylates,  or  ih  Ppon  epoxy  resin.  Sections 
wei«  obtained  by  using  the  Porter-Blum  microtome  equipped 
with  a  glass  knife,  and  mounted  on  copper  grids  coated 
with  formvar.  The  sections  were  then  stained  according  te  a 
slight  modification  of  Watson '.s  lead  acetate  procedure  or 
uranyl  acetate,  and  a  thin  coat  of  carbon  evaporated  onto 
them.  They  were  examined  in  an  Akashi  TES-5OS21  TES-60B  or 

TES-80  electron  microscope  or  an  electron  mj.croscope  of  the 
Japan  Electron  Company,  model  JEM-6C . 

3.  Hesults 

The  electron  microscopic  patterns  of  biopsy  specimens  of 
the  liver  obtained  from  two  cases  of  non-lnfectlous 
hepatitis  will  be  described  in  the  present  report.  The 
materials  were  fixed  with  the  methods  jnenttbned  above, 
embedded  in  Epon  epoaqr  resin,  and  exsmined  with  the 
electron  microscope,  without  staining. 

One  patient,  a  SS-year-old  man,  was  admitted  to  Nara 
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Medical  University  Hospital  because  of  Jaundice  which  had 
developed  from  three  years  ago.  The  laboratory  tests 
revealed  the  following:  e3?ytbrocyteo  3550,000;  leucocytes 
4,iXX';  haemoglobin  index  0.88;  icteric  index  35;  bilirubin 
direct  0.9  mg/dl,  indirect  3.6  mg/dl;  Van  den  Bcrgh  direct 
(“),  inclircob  (+);  CCF  (f*r);  BSP  syphilis  test  (-).  A 
diagnosis  of  hemolytic  Jaundice  was  made  on  light  examina- 
tionf;  and  results  of  the  tests. 

The  other  patient,  a  25-year-old  man,  was  admitted  to 
Nara  uledical  University  Hospital  because  of  Jaundice  which 
had  developed  three  months  ago.  The  laboratory  tests 
revealed  the  follov/ing:  erythrocytes  5260,000:  leucoesrtes 
6,400;  haemoglobin  index  0.98;  icteric  index  20;  CCP  (•»<♦•): 
BSP  52?i'i;  syphiifl  test  (-).  A  diagnosis  of  chronic  hepatitis 
was  made  on  light  examinations  and  results  of  the  tests. 

Phe  first  case  '[Figs.  1-3) 

The  glycogen  granules  appear  as  light  spots  duing  to 
noastaining  with  heavy  metals.  Numerous  mitochondria  in 
small  size  are  found  in  the  cytoplasm  of  the  parenchymal 
cell.  They  are  filled  with  homogeneous  mati'ix,  being  devoid 
of  almost  their  cristae.  Palado  ribonucleoprotein  particles 
(ribosomes )  appear  isolated  or  attached  to  the  outer 
surfaces  of  the  endoplasmic  reticulum.  The  ribosomes  are 
characteristically  found  to  have  been  arranged  along  the 
outer  surfaces  of  the  mitochondria  (Pig.  1).  Niunerous  dense 
particle  aggregates  have  been  found  in  the  cytoplasm, 
although  only  an  aggregate  is  demonstrated  in  Pig.  1.  It  is 
clearly  understandable  that  the  particles  represent 
ferritin  particles  in  the  parencnsnnal  cells  of  human  liver 
(1).  The  cytoplasm  of  these  liver  cells  also  contain  often 
roughly  oval-  or  round-shaped  bodies  which  are  filled  with 
a  homogenously  dense  particles  and  are  surrounded  by  an 
c'.pparently  single  membrane  of  greater  density.  These  bodies 
correspond  in  size  and  structure  to  the  so  called  lysosomes 
which  possess  hi^  levels  of  acid  phosphatase  activity.  A 
roughJ.y  round  body  less  dense  and  more  homogeneous  than  the 
lysosome  appeal's  aomotimes  in  the  cytoplasm,  being  surro\md- 
ed  by  an  apparently  single  membrane  and  the  matrix  being 
divided  by  irregularly  running  dense  lines  into  many  parts. 
This  body  is  assumed  to  bo  a  lysosomal  derivative  (2). 
Virus-like  dense  particles  have  never  been  observed  in  the 
nuclei  as  well  as  in  the  cytoplasm. 

The  second  case  (Figs.  4-6) 

The  glycogen  granules  appear  also  as  lied^t  spots  in  the 
parenchymal  cells.  Numerous  ribosomes  can  be  seen  in  the 
parenchymal  cells  and  the  Eupffer's  cell,  showing  often 
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definite  arrangement  in  a  rosette  form.  Mitochondria  art 
larger  in  size  as  compared  with  those  in  the  first  east*  A 
round  body  containing  homogeneous  matrix  may  be  a  lysoaons* 
Two  dense  bodies  composed  of  dense  particles  about  60  A  in 
diameter  are  found  in  a  vesicle.  These  particles  correspond 
to  ferritin  particles  in  size  and  density.  Virus-like, 
dense  particles  have  never  been  observed  in  this  case. 

4.  Discussion 

Several  authors  (3-6)  have  indicated  that  infectious 
hepatitis  is  caiised  by  a  virus.  In  attempt  to  visualize 
intracellular  viirus  and  to  obtain  further  information  on 
cell  changes,  electron  microscope  studies  were  made  on 
liver  or  kidney  biopsies  of  infectious  hepatitis  and  other 
disease  patients. 

During  the  past  one  year,  biopsy  materials  from  liver  or 
kidney  in  cases  of  infectious  hepatitis,  serum  hepatitis, 
hemolytic  jaundice,  non-specific  hepatitis,  and  familial 
non-hemolytic  jaundice  have  been  studied  in  thin  sections 
with  the  electron  microscope.  The  cases  of  Infectious 
hepatitis  and  serum  hepatitis  have  showed  cytoplasmic 
particles  suggesting  a  virus  etiology,  but  It  is  not 
possible  to  show  characteristic  particles  in  other  cases* 

Braunsteiner  et  al.  (7)  have  demonstrated  small  particles 
ranging  from  420  to  580  A  in  size  in  casts  of  strum 
hepatitis,  and  larger  cytoplasmic  bodioa  1,800  to  2, $00  A 
in  diameter  in  cases  of  probable  epidamio  hepatitis.  Bssen 
and  Lembke  (8),  and  Morzychi  eta^  (9)  had  prerioualy 
observed  virus-like  particles  1,R)0  A  in  diameter  In 
duodenal  secretions,  but  no  sections  had  haam  atudiod. 

Their  work  was  apparently  regardad  as  uaeoafixmad. 

Cachera  and  Darnis  (10)  showed  pertlelee  ebout  1,800  A  in 
size  in  one  case  of  relapsing  viral  hepatitis*  Tujimura 
et  al.  (11)  noted  small  cytoplasmio  particles  In  a  case  of 
Hepatitis.  They  did  not  discuss  these  as  being  viral-like. 
Gueft  (12)  demonstrated  innumerable  fine  cytoplasmic  oval 
particles  in  the  liver  about  400  x  600  A  in  size  in  3  cases 
of  serum  hepatitis.  Bearcroft  (13-14)  has  demonstrated  that 
the  cytoplasmic  matrix  of  some  liver  in  cases  of  infectious 
hepatitis  contains  numerous  granules  which  measure  approxi¬ 
mately  21.$  m;i  in  diameter,  and  suggastod  that  they  may  be 
possibly  represent  the  causative  vima.  Recently,  Ri^tsel 
et  al.  (1$),  and  Taylor  et  al.  (16)  have  reported  that  the 
TcTf^tious  particle  is  l2  to  18  mp  in  diaMter  on  the  tissue 
culture  of  serum  hepatitis  virus. 

Several  authors  have  reported  cytoplasmic  particles 
different  in  size  and  structure  in  inreotloue  hepatitis,  am 
mentioned  above.  The  present  author's  ftndiaga  ara  rather 
similar  to  those  of  Bearcroft  (13-14).  But,  further  study 
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will  afford  a  further  approach  to  the  clarification  of  the 
particles  found  in  cases  of  infectious  or  seruB  hepatitis. 

5*  SuMsaxy 

Biopsy  materials  from  human  liver  or  kidney  in  eases  of 
infectious  hepatitis,  serum  hepatitis,  hemolytio  iaundlee, 
ehronic  non-specific  hepatitis,  and  familial  noa-nenolytic 
jaundice  were  studied  in  thin  sections  with  the  electron 
nicroscope.  The  cases  of  infectious  hepatitis  and  serun 
hepatitis,  showed  cytoplasmic  particles  sumestlng  a  virus 
etiology,  but  it  was  impossible  to  identify  characteristic 
particles  in  other  cases.  The  ultrastructure  of  cellular 
alterations  accompanying  infection  by  the  virus  and  other 
hepatotoxic  agents  was  demonstrated  Em.d  discussed  in 
detail. 
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7.  Saplanatlon  of  Pigures 

Figs.  1  to  3  show  electron  alorographs  of  thin  sections 
of  the  liver  in  hemolytic  JaunUce. 

Fig.  1  depicts  tbs  nucleus  (n)  in  which  the  kaxyoplasm 
is  fine  granular  in  character  and'  the  nuclear  envelope  is 
not  clear  in  its  double  structure.  Mitochondria  (M)  in 
small  else,  light  spots  (nsgatlve  images  of  glycogen), 
lipide  (h),  and  aggregate  of  ferritin  particles  .(fP) 
appear  In  the  cytoplasm.  Numerous  rlbosomss  (arrows)  srs 
found  surroundsd  the  mitoohondrla*  (M) .  A  uecullar  body  (PB) 
can  he 'Seen  at  the  upper  Fight  corner.  Z44,00(r.' 

Pig.  2«  fbe  field  1»  Almost  ooeuplsd  by  the  nuoloUs  (I), 
RlbosoaM  (arrows)  appoAT  Isolated  or  attached  to  outer  . 
surfaces  of  cisternal  siements  of  the  endoplasmic  retictxluA, 
Z  99,000. 
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Fig.  3.  Several  dense  bodies  (DB)  with  or  without 
limiting  membrane,  and  ribosones  (arrows)  appear  in  the 
cytoplasm.  Z  36,000. 

Figs.  4  to  6  demonstrate  electron  micrographs  of  thin 
sections  of  the  liver  in  chronic  non-specific  hepatitis. 

Fig.  4  shows  the  laipper '  r,  stellate  cell  (KC)  in  which 
the  nucleus  (N),  riucleol^is  (III),  and  the  cytoplasm  with 
numerous  smooth  and  rough  surfaced  endoplasmic  reticulum 
(ER)  as  well  as  with  isolated  ribosomes  are  clearly 
visible.  X  40,000. 

Fig.  5*  Ribosomes  (arrows),  lysosome  (LY) ,  mitochondria 
(M)  and  negative  images  of  glycogen  granules  are  visible  in 
the  cytoplasm.  X  37 » 000. 

Fig.  6.  Two  aggregates  of  ferritin  particles  (PP) , 
ribosomes  (arrows)  and  vesicles  (V)  are  found  in  the 
cytoplasm.  X  45,000. 
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